INTRODUCTION
In order to improve the growth rate of piglets after weaning, the use of antibiotics as growth-promoting agents through their inclusion in the diet at subtherapeutic doses has been done on a regular basis. Despite the proven ability to improve the performance of pigs, currently organizations linked to human health, governmental and nongovernmental organizations, among others, have sensitized public opinion, especially in developed countries, about the potential problems of continuous use of antibiotics in pigs' diets.
Therefore, with the increasing concern of governments and society about the possibility of bacterial resistance occurrence with the use of Ferreira et al. antibiotics in pig production, it is essential to look for dietary alternatives to be used in order to minimize the impact of the withdrawal from the production system of antibiotics as growth-promoter agents, and at the same time to ensure food safety for consumers.
Use of prebiotics and organic acids is among the strategies that have been developed to alleviate the negative effects of early weaning stressors. However, there have been few studies comparing the use of these alternatives under the same conditions (POEIKHAMPHA & BUNCHASAK, 2011) .
Therefore, this study aimed to evaluate the effects of using antibiotics, prebiotics and organic acids on performance, intestinal morphology, and microbiota composition of piglets from 21 to 35 days of age.
MATERIALS AND METHODS
A total of 160 commercial crossbred piglets (males and females) with initial weight of 6.10±0.709kg were allotted in a completely randomized design with five treatments, eight replicates and four piglets per experimental unit represented by the cage (0.40m 2 pig -1 ). Temperature inside the nursery rooms was controlled by means of air conditioners to maintain it within the recommended thermal comfort zone. Environmental conditions inside the rooms were recorded daily (17:00) by maximum and minimum thermometers, black globe and dry bulb, and wet bulb (8:00, 12:00, and 17:00), kept in an empty cage in the center of the room at half the height of the pigs' body. Recorded values were converted to the Black Globe Temperature and Humidity Index (BGHI, BUFFINGTON et al., 1981) .
Experimental diets (Table 1) were formulated to meet the nutritional requirements of pigs in pre-initial phase (5.5 to 9kg), according to ROSTAGNO et al. (2011) . Treatments were as follows: Basal diet -Negative Control (NC); Basal diet + antibiotic (PC); Basal diet + mannanoligosaccharides (MOS); Basal diet + organic acids (OA), Basal diet + mannanoligosacharides + organic acids (MOS+OA).
Piglets had free access to feed and water throughout the experimental period (21 to 35 days of age). Diets, leftovers and wastage were weighed periodically and piglets were weighed at 21 and 35 days of age (end of the experiment), to determine average daily feed intake (ADFI), average daily weight gain (ADG), and feed conversion (F:G).
Temperature and relative humidity inside the nursery rooms during the trial period were 27.6±2.6°C and 54±9.6%, respectively. Maximum and minimum temperatures were 29.8±1.3°C and 24.8±2.6°C; respectively, and the BGHI calculated was 75.3±3.0. A temperature of 26°C inside the nursery room, and a BGHI of 74.5 characterized a condition of thermal comfort zone for 6 to 15kg piglets (NUNES et al., 2008) . Thus, in the present study the piglets were not subjected to heat stress.
At 35 days of age, after fasting for 18h, one piglet per experimental unit, with a body weight closest to the average weight of the piglets from its respective cage was electrically stunned followed by exsanguination. Segments of 2.0cm were sampled corresponding to duodenum (10cm from the pylorus), jejunum (the middle portion of the intestine) and the ileum (5cm from the ileo-caecal junction), according to YANG et al. (2014) . Samples were opened by the mesenteric border, extended by serous layer, washed in saline solution, fixed in Bouin solution for 24 hours, and sent to the Histology Laboratory of Veterinary Medicine Department of the Universidade Federal de Viçosa to prepare the slides.
Histological sections were washed to remove the fixative solution, dehydrated in ethanol, diaphanized in xylene and embedded in paraffin. Two cuts of 5µm thickness each were placed in each slide. Slides were then placed in xylene solution again to remove excess of paraffin and hydrate. Dyes used were hematoxylin and eosin. After staining, the slides were dehydrated. For morphological readings, an optical microscope was used with 10x magnification, coupled to the image analyzer "Image-Pro Plus 1.3.1". Heights of 30 villi and their 30 crypts were selected and measured.
Samples of intestinal contents in the ileum were collected in sterile containers, immediately frozen, and sent to the Molecular Biology Laboratory of the Department of Microbiology of the Universidade Federal de Viçosa, for quantification of enterobacteria and lactobacilli.
The bacterial count was performed by PCR method in real-time (qRT-PCR). Reactions are performed using a 2x GoTaq ® qPCR Master Mix (Promega, Madison, WI, USA) in a detection system ABI PRISM 7300 sequence (Applied Biosystems, Foster City, CA, USA). For the amplification of 244-bp and 126-bp16S rDNA fragments, the conditions were 10min at 95°C, 40 cycles of 15s at 95°C, and 1 min at 60°C. All samples contained 5.0ng template DNA, and a set of specific primers (CASTILLO et al., 2006) .
All data were analyzed in a complete randomized design, considering the initial body weight as covariate, using the GLM proc of SAS 9.4 (SAS Inst., Inc., Cary, NC). Means were compared using the Tukey test, excluding the NC. Dunnett test was used to compare the means of treatments containing the additives to the NC. A cage was considered the experimental unit for analysis of performance and one pig per cage was considered the experimental unit for analysis of intestinal morphology and microbiota. For all statistical procedures probability values less than 0.05 were considered significant.
RESULTS AND DISCUSSION
There was no effect (P>0.05) of additives on the average daily feed intake (ADFI) of piglets (Table 2) . Similarly, SANCHEZ (2006) reported no effect on ADFI of piglets from 23 to 58 days of age fed diets containing antibiotics, probiotics (Bacillus subtilis), prebiotics (MOS), and symbiotic. In a study to assess the inclusion of sodium butyrate (0.1, 0.2 and 0.4%) in diets for pigs weaned at 28 days of age, ASSIS et al. (2014) evaluated diets containing mannanoligosaccharides (MOS), beta-glucans and antibiotics for gilts from 21 to 34 days of age and also reported no effect on ADFI.
Conversely, UTIYAMA et al. (2006) studying the effect of antimicrobials, MOS, probiotics (Bacillus subtilis and Bacillus licheniformis) or plant extracts in diets for pigs from 15 to 35 days of age, observed an increase in the ADFI of pigs fed with the diets supplemented with antimicrobials and prebiotics.
Inclusion of additives in the diet had no effect (P>0.05) on average daily weight gain (ADG) of piglets (Table 2) . Similarly, ROCA et al. (2014) in a study on the effect of antibiotics (avilamycin), organic acids (sodium butyrate), essential oils, and plant extracts in diets of piglets weaned at 20 days of age did not observe differences in ADG.
However, ZHAO et al. (2012) , in a study with piglets from 21 to 35 days of age, reported the addition of MOS in the diet resulted in improved ADG compared to diet containing antibiotics and to the control diet.
There was an effect (P<0.05) on feed conversion (F:G) of piglets, with the use of additives (Table 2) . Corroborating this result, CORASSA et al. (2012) , studying the effectiveness of additives for piglets from 21 to 49 days, reported improved F:G of piglets fed diets containing acidifiers, probiotics, antibiotics, MOS or a combination of MOS, acidifiers and probiotics compared to the control diet.
However, NÉVOA et al. (2013) reported no difference on the F:G of 21 to 65 days of age piglets fed diets with antibiotics, probiotics (Saccharomyces cerevisae), or MOS. In a recent study with piglets from 22 to 43 days of age, reported that the control diet resulted in improved F:G compared to the diets containing probiotics (Bacillus subtillis), antibiotics or MOS (0.2%).
According to studies (HALAS et al., 2010; DIAO et al., 2014) , improving feed efficiency may be appropriate to improving growth performance of piglets. In the present study, since the ADFI of piglets did not vary, or was numerically lower among the diets containing the additives compared to the NC diet, and a numerically increase on ADG from 5 to 14% of piglets fed with the diets containing the additives was observed, it can be inferred that possibly the additives altered the gain composition of the piglets. Thus, greater accretion of muscle tissue despite fat deposition may have occurred in piglets that consumed the diets containing additives. Increase in pig weight gain associated with improved feed conversion may be explained mainly by a higher accretion of protein tissue (KRICK et al., 1992) .
No effect (P>0.05) for villous height (VH) was observed with the use of the additives (Table 3) . Evaluating the effect of antibiotics and different inclusion levels of MOS (0.25%, 0.50%, or 0.75%) in the diets of piglets from 22 to 63 days of age, Santos et al. (2010) also observed no effect on VH. However, GHELER et al. (2009) , in a study with benzoic acid (0.25; 0.50, or 0.75%), observed an increase in VH at all levels of inclusion compared to the control diet. 3 IBW was adopted as covariate in the analysis of variance for performance.
*
Means followed by an asterisk differ from the NC by Dunnett test at 5% probability.
Dietary additives also did not influence (P>0.05) crypt depth (CD) of the piglets (Table  3) . Similar results were observed by SANCHES et al. (2006) and ASSIS et al. (2014) , who evaluated the inclusion of prebiotics β-glucan, or antibiotics in diets for weaned piglets and also reported no effect on CD in the duodenum and jejunum of pigs. However, HU et al. (2013) observed shorter villus and deeper crypt on d 3 and 7 post-weaning, but according to these authors the damaged intestinal morphology was already recovered to preweaning values on day 14 post-weaning.
Percentage of enterobacteria and lactobacilli in the ileal digesta of piglets at 35 days of age was not influenced (P>0.05) by the additives (Table 4 ). According to this result, UTIYAMA et al. (2006) reported that diets containing antimicrobials, prebiotics, probiotics, or plant extracts for early weaned piglets were not effective in defining a specific microbiota profile for total microorganisms, total Gram-positive and Gramnegative bacteria.
However, CASTILLO et al. (2006) detected a significant increase in the number of lactobacilli in the cecum of pigs fed a diet enriched with plant extracts. However, in this same study, no differences in the amount of enterobacteria, either in animals fed with a diet enriched with sodium butyrate, enriched with plant extracts or containing antibiotics were reported. According to CANIBE et al. (2005) , these results indicated that these additives may produce qualitative changes on the bacterial population of the gastrointestinal tract without affecting the total amount of bacteria. 
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CONCLUSION
The use of antibiotics, prebiotics, organic acids or prebiotics associated with organic acids in the diet improves feed conversion of piglets from 21 to 35 days of age. The additives have no major effects on piglets' intestinal morphology and microbiota. 
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